The California Water Resources RESAC objectives were to utilize NASA data to provide state-of-the-art real-time and forecast information (observation and simulation) on hydroclimate, water quantity and quality, and runoff related hazards to water resources managers (e.g. NWS, CA Dept. of Water Resources, USBR), the insurance industry, emergency response agencies, policy decision-makers, and the general public. In addition, the RESAC acts as an umbrella organization fostering growing collaborations and partnerships. It was built on the foundation established through the U.S. Global Change Research Program and the National and California Assessments. It is designed to support the ongoing regional and national assessment process by improving our understanding of specific regional features of the climate system and its impacts, and facilitating the dissemination of these results through data, publications, and outreach.
• Apply water quantity and quality research to the assessment of regional impacts on water resources, environmental quality, human activities, and natural disasters.
• To provide educational outreach to universities, and local and state agencies.
The research and applications that took place to meet the RESAC goals and objectives described above were split between six major elements, and outreach. These have been identified and written within each report as the following:
• Hydroclimate Simulations and Analysis • Geostatistical Analysis Most of the above elements began at the onset of the RESAC Program and continued through the 3-year cycle, several phased in and out at differing times due to costs and the time required to obtain the best qualified post-doctoral researchers. The hydroclimate and streamflow research carried on into March 2003 as a rollover activity.
The largest element, which is representative of our core area, focused on regional climate and streamflow modeling and analyses. The strategy was to gain greater visibility by the California community, and Local, State, and Federal Agencies as each element grew within our linked set of research, applications, and outreach. The approach visualized from the outset was that the water quantity and quality was an end-to-end system for predicting and monitoring water quantity, quality, and related impacts. This system begins with the global climate, which provides forcing to the regional hydroclimate, which in turn determines streamflow, runoff from the landscape, reservoir recharge, and contaminants and sediments that enter water systems. We simulated, monitored, and reported on many aspects of this water resources system in the form of peer-reviewed manuscripts, public workshops, and climate change impacts reports, as listed at the end of this report.
Remotely sensed products were used for climate and land surface characterization, model initialization, geostatistical downscaling, hazardous mineral identification, and for snow model improvements. As part of our coupled efforts with the Southwest RESAC, we have utilized the AVHRR Snow Cover Area (SCA) maps that they produced and incorporated the resulting fields into our snow modeling efforts for the Sierra Nevada.
Through the combination of these linked elements, publications, and outreach activities the California Water Resources RESAC has achieved the goals and objectives described above. 
Partnerships
The majority of the RESAC partners were approached and brought into the project at the onset or were part of the earlier Regional Climate System Model collaboration team. New partnerships evolved based on outreach activities that have focused on improving our products and/or those of our partners. 
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Research Accomplishments
Our RESAC research accomplishments have occurred within most every element and have been well represented by our peer reviewed manuscripts. The following summary describes the highlights for each of the elements with a list of peer reviewed papers for each element which are fully referenced at the end of this report. and DEM data were utilized. Streamflow simulations accompanied these results and the significant findings were presented at a series of conferences and outreach workshops.
Hydroclimate Simulations and Analysis
The following years consisted of additional climate change studies, including contributions to several books/book chapters, plus a series of sensitivity studies representing climates for 2010-2039, 2050-2079, 2080-2099 . An outcome of these studies were news reports by a number national and local newspapers, television, and radio. The California Department of Water Resources determined that these studies were of value for their water allocation models and began to integrate our findings into their climate change report. These activities, which align with one of the RESAC Program's priorities, that is, contribute to the USGCRP, is continuing into the future as a sustainable activity with California-based funding. 
Landslide and Sediment Transport
Landslide and debris flow and sedimentation research has advanced within this project and a coupled NASA SENH project, as well as a joint Italian Space Agency project on landslides -Cassandra. Our work to develop a predictive scheme utilized remotely sensed fine scale DEM data. It has been tested at several locations where landslides are known to have occurred, and this summer will be advanced further and incorporated as a webbased tool accessible from our RESAC URL. This continuing work has educated graduate students and postdoctoral researchers through our partnered research with the University of California at Berkeley.
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Products and Services
The California Water Resources RESAC maintains an active URL (esd.lbl.gov/RCC) with 48-hour weather forecasts for California at 10km resolution. Downloadable climate change impacts documents are available from this site, as are numerous related types of information. Several specific products have been produced and are available from our server (climate.lbl.gov) and by direct request. These products include:
• California and southwestern US climate for several baseline and climate change simulations at 20 km resolution.
• California 48-hour advance weather forecasts at 10 km resolution posted daily.
• California streamflow sensitivities of 11 basins for application to water demand simulations used by the CA Department of Water Resources, California Energy Commission, and University of California.
• California streamflow 30-year data sets for control and climate change climate scenarios.
• California streamflow sensitivities for application to water demand simulations that the CA Department of Water Resources uses.
• California basin-mean-area precipitation, temperature, and streamflow climatologies for historical and projected climates.
• Satellite data analyses and snow hydrology modeling for improved runoff forecasting. • Landslide Model maps of topographic gradient, contributing area, soil thickness, the factor of safety, water table elevation, and the unsaturated soil water content are available.
• Real-Time San Joaquin streamflow and real-time salinity monitoring.
Outreach
Outreach consisted of workshops on California Climate and Impacts, data, and data needs with State, Local, and Federal Agency Representatives and with ESIPs and University Representatives. We have had annual RESAC Workshops with students presenting progress. We have maintained our strong ties to the local and state agencies and are gaining federal agency recognition for multi-agency collaboration in California. We have had meetings with the California Energy follow-on to our snow and hydroclimate modeling work.
Conclusions
The California Water Resources RESAC team advanced climate modeling techniques through the use of coupled dynamic and statistical modeling. We integrated the AVHRR SCA products produced by the Southwest RESAC and have begun to produce new simulations with highly improved snow simulations. This is an important component, as California water resources are approximately 80% Sierra Nevada snowmelt and understanding potential future climate impacts to this resource hinges on how well we can simulate present snow. Our landslide prediction work advanced to the point where we can provide coarse resolution likelihood maps that will be posted on our web site during this summer. A roadblock to the accuracy of this prediction is the so-called legacy affect. New remote sensed data will help to gain further insight to this and it is part of a followon study.
The California Water Resources RESAC advanced climate, hydrology, and impacts research at Berkeley and strengthened a California-based collaboration network. Our modeling and analysis was a primary activity, however, the Center utilized numerous NASA data products. In addition, our research complemented well with the Southwest RESAC activities. The Principal Investigator gained an increased understanding of NASA procedures and management of large projects/Centers. This experience will prove to be important, as these activities continue to grow and the PI takes on more challenges as a researcher and representative of the hydrometeorological scientific community. 
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